A high intake of fruits and vegetables (FV) has been associated with reduced risk of a number of 26 chronic diseases, including cardiovascular disease. The aim of this review is to describe the 27 potential use of biomarkers to assess FV intake. Traditional methods of assessing FV intake 28 have limitations, and this is likely to impact on observed associations with disease outcomes and 29 markers of disease risk. Nutritional biomarkers may offer a more objective and reliable method 30 of assessing dietary FV intake. Some single blood biomarkers, such as plasma vitamin C and 31 serum carotenoids, are well established as indicators of FV intake. Combining potential 32 biomarkers of intake may more accurately predict overall FV intake within intervention studies 33 than the use of any single biomarker. Another promising approach is metabolomic analysis of 34 biological fluids using untargeted approaches to identify potential new biomarkers of FV intake. 35 Using biomarkers to measure FV intake may improve the accuracy of dietary assessment. 36 Introduction 37 38
Two separate systematic reviews have examined the use of FV biomarkers used in human 141 intervention studies. The first, published in 2011 by Baldrick et al. (33) , aimed to examine the 142 utility of the main biomarkers of FV intake to act as objective indicators of compliance in dietary 143 intervention studies. Therefore, this review was particularly focused on identifying compliance FV biomarker discovery has largely focused on serum/plasma and urine, therefore only recent intake (within the last week) can be measured using these approaches. Assessment of longer term intake using biomarkers measured in teeth and hair is unlikely to be possible for this food group. 
